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Vertebral Osteophytosis in Dickson Mound Populations:
A Biomechanical interpretation
George A. Clark, BA* and jack A. Delmond^

V e r t e b r a l osteophytosis has been investigated from many
different perspectives. Paleopathologists have studied its
antiquity and geographical distribution. Stewart,^ forexample, has used it as an aging technique. He also recognized a racial, i.e., populational, difference in the level of
vertebral involvement. Clinicians have concentrated on the
descriptive analysisof both hard and soft tissues. They have
also been concerned with how osteophytosis affects a
patient's health.

Several factors govern the development ofthe osteophytes:
1) the amount of compressive and shearing stresses; 2) the
rate of disc degeneration; 3) the degree of spinal curvature
(i.e., vertebral wedging on the body); and 4) the supporting
strength of the tissues surrounding the intervertebral disc. As
the osteophytes develop, they help brace and deflect the
compressive and shearing forces. These stresses are spread
overthe new osteophytes as well asthe remaining portion of
the vertebral disc and spongiosa. Thus, the new osteophytes
serve to act as a partial or even complete natural arthrodesis
(i.e., spinal fusion) forthe vertebral column.'-'

Unlike clinicians, paleopathologists take a paleoepidemiological approach and use archaeological populations to
test theories of biocultural variation and selection through
time and space. They are primarily concerned with how
these factors affect the health status of the population. As
opposed to living groups, an archaeological population
provides easy access for the study of structural and patho logical features of the skeleton, particularly the vertebral column. In addition, a skeletal series can provide a time depth
unavailable for living groups so that the effects of biobehavioral changes in a group can thus be analyzed.
Another advantage of using an archaeological population is
its increased homogeneity.

The onset of osteophytosis depends upon disc degeneration, trauma, and infectious processes. How it actually
manifests itself on the vertebrae depends upon the surrounding ligaments. The anterior and posterior ligaments,
which are thick and strong, can prevent osteophytotic
development, even though the compressive and shearing
forces may be greatest in those areas. Consequently, the disc
matter would then spread laterally to the relatively weaker
ligaments.

Material and Methods

Osteophytosis of the vertebral column typically begins at
thirty years of age and almost all individuals are affected
with some degree of severity by sixty The phenomenon has
been associated with disc degeneration. As blood supply
diminishes to the intervertebral disc, and the nucleus
pulposus is pushed outward against the surrounding ligaments where they are attached to the annulus fibrosus.
Where the forces direct the disc outward to the periosteum,
the membrane becomes separated from the vertebrae, and
calcification ensues. This process begins most often within
the vertebrae.^"

The material in this study came from the Dickson Mounds in
southern Illinois. Previous studies there have found that
changing subsistence patterns, population size, and density
have increased levels of morbidity and mortality. Artifactual
evidence has established three cultural horizons which
reflect these changes, spanning the period from 900-1300
A.D,: Late W o o d l a n d , Mississippian Acculturated Late
Woodland, and Middle Mississippian.
In this study, thoracic and lumbar vertebral columns from 90
individuals (over 1000 vertebrae) of the Dickson Mound
populations were analyzed with three objectives: 1) to
provide population parameters for spinal canal diameters
and vertebral longitudinal heights; 2) to determine the
frequency and severity of a variety of structural and pathological phenomena; 3) andto integrate these data in orderto
understand more fully the biomechanical associations
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which produce them. This information can then be correlated with other data, such as dental hypoplasias and Harris
lines, to facilitate a more critical understanding of developmental, degenerative, and infectious processes which need
not always lead to clinically significant diseases.
Vertebrae were analyzed for the following data: ankylosed
vertebrae, compressive and infectious end plate lesions,
neural arch defects, including spondylolysis, osteoarthritic
spikes in the spinal canal and facets, numerical variations
involving transitional thoracic and lumbar vertebrae, pedicle thinning, and osteophytosis o f t h e vertebral bodies.
Osteophytosis was rated for the vertebrae using a regional
approach on the body of each vertebra. Severity was rated
on a scale of 1 through 4: slight, moderate, severe, and
extreme.^ Severity was recorded from each region on both
the inferior and superior surfaces of the vertebral body. This
regional analysis permits a more biomechanical interpretation forthe observed osteophytes, allowing vertebral height
deviations on the body to be correlated with the amount of
osteophytosis. Posterior osteophytes affecting the nerve root
tunnel and spinal canal were also ranked for severity on both
the inferior and superior surfaces.
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Analysis of all variables has not yet been completed. This
preliminary report is therefore concerned only with data that
have been collected from complete lumbar segments.
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Analysis
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An analysis ofthe cumulative severity of osteophytosis per
complete lumbar segment by age and sex (Figure 1) seems to
substantiate, as expected, that osteophytosis becomes more
severe with age. Moreover, there is evidence that in the
Dickson Mound populations the condition occurs earlier
and with greater severity in men than in women.
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Wedging can be defined as the difference between the
anterior and posterior longitudinal heights ( P - A ) . ' Positive
wedging, i.e., wherethe posterior height is greater than the
anterior, is a relative measure of kyphosis, while a negative
value of wedging corresponds to lordotic curvature. In
Figure 2, it can be seen that men have a relatively greater
degree of kyphosis in the lumbar segment than women and
that it increases more dramatically with age.

m
-0 6 - -

O'

>+

In order to determine how each vertebra is contributing to
the cumulative average of wedging in each complete male
lumbar segment, we plotted the posterior and anterior
vertebral heights for each vertebra L1-L5 within each age
group (Figure 3). The heavier lines indicate the posterior
measurements and the thinner lines are the anterior dimensions. Note that the posterior is greater than the anterior in L,
and that the difference between the two diminishes from Li
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Severity of osteophytosis in the lumbar region by age and sex.
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to L4. The fourth lumbar is the point of contraflexure, i.e., the
point at which the kyphotic curve changesto a lordotic one.
Even though there is little wedging, there is a point of great
stress in the lumbar segment.
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We then analyzed all male complete lumbar segments
within each age group for osteophytotic severity (Table I).
Note that the severity of osteophytosis increases in Li-Ljwith
age and relative position on the column. The fourth lumbar
shows the greatest amount of osteophytosis.
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TABLE I
SEVERITY RATING OF OSTEOPHYTOSIS
FOR EACH LUMBAR VERTEBRA BY
AGE GROUPS (MEN ONLY)

26-

30-+2f

AGE

LS
2726-

GROUP

1

II

III

IV

V

15-24
25-34
35-44
45-54

-.-

1.1
1.6
2.0
2.2

1.1
2.0
1.9
2.4

1.1
1.5
2.1
3.2

1.1
2,1
2.2
2.6

1.6
1.4
2.1

2530--

Figure 4 is a more graphic illustration of the distribution of
the severity of osteophytosis along the lumbar segment for
men aged 45-54. As one moves down the vertebral segment,
the severity of osteophytosis increases. Also evident is the
severe amount of osteophytosis on the fourth lumbar, aswe
expected.
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Figure 5 shows the correlation between wedging and osteophytosis over age for the men in our group. From our
previous analysis we would expect to find an association
between wedging and a " n o r m a l " amount of osteophytosis
for each age category. Group I exhibits the expected correlation and thus might represent a " n o r m a l " group.
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This methodology has given us an indication of what
constitutes normal degenerative change for a population so
that we can then look at individuals and groups of individuals which do notfitthis pattern. Group II is composed of
individuals who have a normal osteophytotic rating yet
exhibit relatively low wedging values. An analysis of the
vertebrae of this group indicates that a high number of end
plate lesions are present as well as other structural anomalies (e.g., spondylolysis). This is in marked contrast to the
vertebrae of Group I, which are generally free of structural
anomalies.
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A further example is provided by I.D. No. 16 who has an
abnormal degree of osteophytosis for his age group. The
vertebra, which should be the 12th thoracic, has no costal
pits for rib attachments and the inferior and superior articular facets are those of a lumbar vertebra. Perhaps this
condition permitted hypermobility and thus abnormal degenerative change in the spine. Analysis of this type will
need to be done for each individual.
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Fig. 3
Individual vertebral heights in complete lumbar segments by age in males.
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Severity of osteophytosis in individual lumbar.

Conclusion
teophytosis within the different cultural horizons represented by the Dickson Mound populations. The analysis of
vertebral wedging and osteophytosis illustrates the need for
an integrated approach before makinga particulardiagnosis
as to the exact etiology ofany pathological process, whether
it is due to developmental, degenerative, or infectious
causes.

There have been a number of studies on each one ofthese
aforementioned features of the vertebral column. Unfortunately, no attempt has been made to integrate these important b i o m e c h a n i c a l l y - r e l a t e d m o r p h o l o g i c a l and
pathological features. The present study is further enhanced
because the population can also be subjected to theories of
biocultural change affecting the skeletal system. In fact,
there seems to be differential severity and onset of os-
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